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G I A N T  ANTENNA 

TO BE DEDICATED 

AT GOLDSTONE, CAL. 

One of the world's l a rges t  and most s e n s i t i v e  automatic 

space t racking and telemetry antennas w i l l  be dedicated of- 

f i c i a l l y  April  29 a t  Goldstone, Cal. 

The new antenna w i l l  be able t o  fo l low f u t u r e  Mariners 

and o ther  spacecraf t  not only t o  Mars and Venus b u t  even 

t o  Pluto on the outer  reaches of the s o l a r  system. 

The antenna, newest fac i l i ty  i n  the Deep Space Network 

of t h e  National Aeronautics and Space Administrat'ion, i s  the  

United States' l a r g e s t  f u l l y  steerable antenna and the  world's 

largest b u i l t  f o r  research by spacecraf t .  

With a parabol ic  aluminum dish r e f l e c t o r  210 feet  i n  

diameter, the new Goldstone f a c i l i t y , l o c a t e d  i n  the Mojave 

Desert, w i l l  have two and one half times the range of the 85- 

f o o t  diameter antennas a t  the network member s t a t i o n s  i n  

Austral ia ,  South Africa and Spain, and the o ther  deep space 

f a c i l i t i e s  a t  Goldstone. 

The Goldstone "210" w i l l  be operated by NASA's J e t  Pro- 

pu l s ion  Laboratory at the Cal i fornia  I n s t i t u t e  of Technology. 
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Dr. Eberhardt Rechtin, JPL Assistant Director, Tracking 

and Data Acquisition, is in charge of the Deep Space Network. 

Dedication ceremonies at the hill-rimmed desert site are 

scheduled to include addresses by Sen. Clinton P. Anderson, 

chairman of the Senate Aeronautical and Space Sciences Commit- 

tee; Rep. George P. Miller, chairman, Science and Astronautics 

Committee, House of Representatives; with NASA Deputy Adminis- 

trator Dr. Robert C. Seamans, Jr., and Edmond C. Buckley, NASA 

Associate Administrator f o r  Tracking and Data Acquisition, also 

participating. Dr. William H. Pickering, JPL  Director, will be 

host . 
Officials from the State of California, members of the 

Congressional space committees and representatives of NASA and 

JPL will join astronomers, space scientists and Industrialists 

in inspecting the new antenna and witness a demonstration of 

deep space communications . 
The antenna was built by the Rohr Corp. of San Diego 

with numerous firms participating as subcontractors In the 

six-year, $lLC-million project. 

(END OF GENERAL NEWS RELEASE) 

BACKGROUND INFORMATION FOLLOWS 

-more - 
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THE GOLDSTONE "210" AT A GLANCE 

Diameter of "dish" reflector...................... 210 f e e t  

Height of antenna w i t h  "dish" pointed a t  horizon.. 234 f e e t  

Circumference of reflector........................ 715 f e e t  

Area of reflector................................. 0.85 acre 

H e i g h t  of pedestal..  .............................. 34 f ee t  

Diameter of pedestal.............................. 83 fee t  

Depth of pedestal below ground......,............. 11 feet 

Thickness of pedestal 's  reinforced concrete walls. 42 inches 

Central tower within pedestal: 
Height above ground.......................... 73 f e e t  
Depth below ground........................... 33 f e e t  

Weight of en t i r e  st~cture........................ 8,000 tons 

Weight of r e f l ec to r  and supporting alidade(mount). 2,500 tons 

Weight of cen t ra l  tower........................... 500 tons 

Weight of pedestal................................ 5,000 tons 

The pedestal supports the five-sided s t e e l  mount or  a l i -  

dade which i n  turn  supports the r e f l ec to r  and i ts  tipping 

mechanism. The alidade stands on three points, each support- 

ing 1,600,OOO pounds, a t o t a l  weight i n  the moving parts of 

nearly f i v e  mill ion pounds, approximately 2,500 tons. 

bearing pad of each point floats on an o i l  film' (hydrostatic 

bearing) 0.01 inch thick. 

The 

-more- 
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The c e n t r a l  tower, w i th in  and completely i s o l a t e d  from 

t h e  p e d e s t a l ,  p rov ides  a v i b r a t i o n - f r e e  r e f e r e n c e  p l a t fo rm 

f o r  reading  out antenna p o i n t i n g  d a t a .  

Control room, machinery and equipment, rooins, o f f i c e s ,  

and t h e  S-band and communications systems are hoq.ised wi th in  

t h e  t h r e e - s t o r y  p e d e s t a l .  

The antenna i s  l o c a t e d  a t  NASA's t r a c k i n g  and d a t a  ac-  

q u i s i t i o n  complex i n  t h e  Mojave Desert a t  Goldstone, Calif.,  

and i s  operated f o r  NASA by t h e  J e t  Propuls ion  Laboratory of 

C a l i f o r n i a  I n s t i t u t e  of Technology. 

LARGE ANTEIWAS AND THEIR USES 

Antennas are designed f o r  t h e  p a r t i c u l a r  work they  are  

r e q u i r e d  t o  do. 

s igned  f o r  r a d i o  astronomy. 

and Space Adminis t ra t ion  are des igned  for t he  requirements  of 

t r a c k i n g  and t e l e m e t r y :  t o  l o c a t e  a spncecraf ' t ,  fol.1.ow i t s  

course,  determine i t s  v e l o c i t y ,  d l r c c t i o n ,  e c c e n t r i c i t y ,  a n d  

pe r iod  i n  o r b i t ;  and t o  commlriicate w i t h  it. 

Many of t h e  wor ld ' s  largest antennas  a m  de- 

Those of t hc  Natiorlal Aeronaxt ics  

The g r e a t  " d i s h "  an tennas  (parahol  i c r ieTlec tors )  are 

c l a s s i f i e d  f u l l y  s teerable ,  p a r t i a  I l y  s tccrable ,  o r  non- 

steerable ( l i m i t e d  s t e c r i n g  capaci  Ly) . 'The mrc\ s t e e r a b l e  a n  

antenna,  t h e  more maneiiverablc and f l e x i b l e  it I s ,  a necessa ry  

requirement for NASA's an tennas  which m u s t  t r a c k  and communi- 

c a t e  a c r o s s  t h e  sky from hor i zon  t o  ho r i zon .  

-more- 
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Such maneuverability is not needed for radio astronomy, 

where the antenna may fix on a single star or galaxy. 

Other factors for space tracking and telemetry include: 

(1) bigness of the reflector area and smoothness and uniformity 

of the reflector surface for communications over great dis- 

tances, (2) stability in adverse conditions of wind, rain and 

snow, and (3) quality and reliability of electronics for re- 
ceiving and transmitting. 

These basic factors contribute to the capability of the 
I1 Goldstone 

with spacecraft over hundreds of millions of miles, commanding 

their activities and receiving their reports. 

210" for long range and sensitivity in communicating 

The United States' very large antennas are: 

F'ully Steerable Antennas 

210-foot diameter antenna, NASA, Goldstone, Cal. -- for 
missions to the moon and the planets. 

150-foot diameter antenna, Air Force Cambridge Research 

Laboratory, Sagamore Hill Radio Observatory, Hamilton, Mass . -- 
for radio communications research and astronomy. 

1M-foot diameter antenna, National Science :'o:indation, 

Greenbank, W. Va. -- for radio astronomy. 
-more- 



l2O-fool; diameter antenna, a r>adar-radio telescope, A i r  

Force, operated by Lir,coln% Laboratory, Massachusetts I n s t i t u t e  

of' Technology, Haystack H i l l ,  Tyngsboro, Mass. -- f o r  r ad io  

communications research and  astronomy. 

&-foot diameter antennas, NASA, Goldstone, Cal.; Fair- 

banks, Alaska; Rosman, N.C.;  and A u s t r a l i a ,  South Africa and 

Spain -- f o r  deep space, s c i e n t i f i c  and weather s a t e l l i t e s  and 

Apollo missions. 

P a r t i a l l v  Steerable  Antennas  

3GO-foQt diarrieter anterina, National Science Foundation, 

Greenbank, W. V a . ,  a s ingle-axis  antenna, l i k e  a t r a n s i t  -- 
f o r  astronomy . 
Idon-Steerable Antennas 

1,000-foot diameter antenna (wor ld ' s  l a r g e s t )  Department 

of Jkfeiise,  Advanced Research Pro jec ts  Aeency, Acrecibo Iono- 

sphe r i c  Observatory, Puerto Rico -- a radar-radio te lescope 

I'o? astronomy. The antenna i s  a bowl hollowed i n  the ground 

as a f ixed r e f l e c t o r ,  henze, not s t e e r a b l e ;  b u t  i t s  t r ans -  

I r J t t i n g  and receiving beam can be s t ee red  w i t h i n  a 40° cone, 

i-: i v i zC ; 1 i r n  i t e d s t e e rab i 1 it y . 

-more- 
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Foreign Antennas 

250-foot diameter antenna, University of Manchester, 

J o d r e l l  Bank, Cheshire, England -- f u l l y  steerable, used f o r  

astronomy. 

210-foot diameter antenna, Commonwealth S c i e n t i f i c  and 

I n d u s t r i a l  Research Organization ( C S I R O )  Parks, New South Wales, 

A u s t r a l i a ,  f u l l y  s t ee rab le  -- u s e d  f o r  astronomy. 

THE GOLDSTONE "210" 

What it is  -- 
The "210" represents  

s ign,  s i ze ,  dish contour, 

missions. The design was 

a major step forward i n  antenna de- 

and instrumentation f o r  deep space 

developed during a two-year study 

launched i n  1961. 

t u r a l  components were i n s t a l l e d  by August, 1965. 

Construction began i n  1963, and a l l  struc- 

Performance c h a r a c t e r i s t i c s  of the new 210 are i l lus t ra ted  

by the Pioneer V I  probe, now i n  o r b i t  around the  Sun. 

85-ft. antennas, the  Pioneer could be followed f o r  s i x  months. 

The new antenna w i l l  m a k e  possible  far more d i s t a n t  tracking, 

t o  g ive  a u s e f u l  l i f e t i m e  f o r  the  spacecraf t  of 14 months. 

Using 

-more - 
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The Goldstone "210", because of i t s  enormous s i z e  and 

the perfect ion of i t s  contour, w i l l  c o l l e c t  enough energy 

from the d i s t a n t  s i g n a l  t o  pe rmi t  recording of data from 

Pioneer V I  even though the s t rength  of t h e  s i g n a l  i s  but one 

b i l l i o n t h  of one b i l l i o n t h  of one watt when received on Earth.  

The "210" i s  as t a l l  as a 21-story building,measuring 234 

fee t  from dese r t  f l o o r  t o  i t s  apex. The e n t i r e  s t ruc tu re ,  i n -  

cluding the pedestal ,  weighs 8000 tons,  but  desp i t e  i t s  g rea t  

s i z e  and weight, it can be maneuvered as e a s i l y  as the smaller 

85-ft antennas. 

The d i sh  i s  contoured t o  an accuracy of less than one- 

qua r t e r  inch. It w i l l  operate i n  winds up t o  50 mph and with- 

stand winds up t o  120 mph. 

The r e f l e c t o r  and i t s  supporting s t r u c t u r e ,  weighing 

near ly  f i v e  mi l l ion  pounds, r o t a t e  on a pressurized o i l  f i l m ,  

o r  hydrostat ic  bearing, about the thickness  of a sheet of paper. 

T h i s  great mass can be automatical ly  o r  manually turned a t  

speeds varying from one t e n t h  of  the  s low movement of stars 

t o  a maximmn app-oxirnatink; a man's normal walking pace. 

The base of t he  antenna is  a re inforced  concrete pedestal 

83 feet  i n  diameter and weighing t e n  m i l l i o n  pounds. It is 

founded 11 fee t  below ground and i t s  42-inch-thick walls rise 

34 feet  above ground. 

-more- 
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Upon t h i s  s t a b l e  base stand the  r o t a t i n g  elements of the  

antenna, while wi th in  the  pedestal  walls a r e  housed the  con- 

t r o l  room, machinery and equipment rooms and the  S-band and 

communications systems. 

The pedes ta l  d i r e c t l y  suppor ts  t he  f ive-s ided s t e e l  mount, 

o r  a l idade,  which i n  t a m  supports the  towering dish and i ts  

t ipp ing  mechanism. The a l idade  s tands on th ree  poin ts  whose 

bear ing pads f l o a t  on o i l  film. Each pad supports a s t a t i c  

load of 1,600,000 pounds. The 210-ft. diameter paraboloid 

r e f l e c t o r  has a circumference of'about 715 f e e t ,  forming a 

c i r c l e  within an accuracy of -05 inch. 

Through the pedestal's center,  b u t  completely i s o l a t e d  

from it, r i s e s  a 106-ft. tower founded 33 f e e t  below grade t o  

provide a v ibra t ion- f ree  platform f o r  the instrumentat ion t o  

read out  antenna-pointing information i n  po la r  coordinates.  

The capab i l i t y  of the 210-ft. antenna is  a bas i c  require- 

ment f o r  extension of the  space explora t ion  e f f o r t .  The ex is -  

tence of the new antenna allows the designers  of spacecraf t  t o  

increase  the information gathering capab i l i t y  of the  spacecraf t  

f o r  f u t u r e  missions. S c i e n t i f i c  experiments can be designed 

t o  y i e l d  more data, and more prec ise  data, because of the "210" 

antenna capabi l i ty .  

-more- 
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T h i s  capab i l i t y  can a l s o  provide an increased data rate 

from the Moon, data transmission from a capsule on a p lane tary  

surface,  t e l ev i s ion  transmission from o r b i t s  about the p l ane t s  

and, wi th  a series of 210's l inked i n  an array, support  manned 

planetary f l i g h t s .  

It i s  an t i c ipa t ed  that antennas the s i z e  of the 210-ft. 

dish eventually w i l l  be constructed a t  o ther  sites of the Deep 

Space Network around the earth. 

How it  works -- 
Operating and s i g n a l  processing techniques used i n  the 

Goldstone 210-ft. antenna system are b a s i c a l l y  the same as 

those used i n  a l l  the 85-ft. antennas of the Deep Space Net- 

work f o r  t racking,  data a c q u i s i t i o n  and command. 

The antenna is  a huge r e f l e c t o r  tuned t o  c o l l e c t  space- 

c r a f t  s i g n a l s  s o  weak that t h e i r  energy is  o f t e n  measured as 

one-bil l ionth of one-bil l ionth of one w a t t  . These s i g n a l s  

are amplified, fed i n t o  receivers ,  the  data ex t r ac t ed  and 

forwarded t o  the  command center ,  the  Space F l igh t  Operations 

F a c i l i t y  (SFOF) a t  the Jet  Propulsion Laboratory i n  Pasadena, 

C a l .  

S ta t ion  operators  begin manual t r ack ing  of the spacecraf t  

as it rises above the horizon. 

-more- 
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Precise  frequency, t i m e  and angle data of the predicted 

t r a j e c t o r y  supplied by t e le type  from the SFOF and from other  

t racking s t a t i o n s  i n  the Deep Space Network help early acqui- 

s i t i o n  of the spacecraf t ,  

Operators normally achieve e l e c t r o n i c  "lock-on" i n  four  

t o  10 minu tes ,  The antenna then switches t o  automatic t rack-  

ing  mode and follows t he  spacecraf t  u n t i l  it dips  below the 

horizon, 

A Simxltaneous Losing Track.ing Feed mounted a t  t h e  f o c a l  

po in t  and i n  the  plane of the d i s h  m a k e s  use of the  received 

s i g n a l  itself t o  accomplish automatic t racking,  

T h i s  t rack ing  feed is a horn terminating i n  a square 

t h r o a t  which is  subdivided i n t o  fou r  equal aper tures .  

spacecraf t  s i g n a l s  are divided i n t o  four  parts by the four  

aper tures .  If the energies  i n  a l l  four areas are equal then 

the antenna is pointed d i r e c t l y  a t  the spacecraft .  If they 

are not  e q u a l  t h e  antenna point ing angle m - J s t  be corrected,  

Incoming 

I n  automatic tracking, energies from the  four  apertures 

are constant ly  cornpared one t o  another. Any difference is  ex- 

pressed as an e r r o r  voltage which is s e n t  on t o  the  servo 

d r ives  t o  co r rec t  t he  antenna pointing angle e i t h e r  horizon- 

t a l l y  o r  v e r t i c a l l y .  

-more - 



-12- 

. .  

. 

A t  extreme ranges, however, t h e  signal may become too  

f a i n t  f o r  t h i s  t racking mode even though data are s t i l l  being 

received from the spacecraf t .  

used i n  which computer data, based on the known pos i t i on  and 

ve loc i ty  of the spacecraf t ,  provide s i g n a l s  that dr ive  the dish 

t o  follow the  spacecraf t  across  the sky. 

A master reference system is  then 

The antenna pedestal supports a five-sided s teel  mount 

f o r  the 210-ft. dish and i t s  t ipp ing  gear. 

-- t o t a l i n g  f i v e  mi l l i on  pounds -- " f l o a t s "  on an o i l  f i l m  o r  

hydros ta t ic  bearing only .01 inch t h i c k  and can r o t a t e  hor i -  

zon ta l ly  i n  a complete c i r c l e .  The e leva t ion  gear  w i l l  t i p  

t he  r e f l e c t o r  from a near-horizontal  t o  a v e r t i c a l  pos i t i on  

The e n t i r e  assembly 

i n  three minutes . 
The Goldstone "210", l ike a l l  o the r  DSN f a c i l i t i e s  

operating at S-band (2110-2120 megacycles t ransmi t t ing  and 

229-2300 megacycles receiving) ,  incorporates  a Cassegrainian 

cone feed mounted a t  the center  of the r e f l e c t o r .  

the  connection between antenna feed and r ece ive r  and minimizes 

the  randon noise t h a t  can obscure the s igna l ,  inherent  i n  that 

connection. 

- 

This  shortens 

The Cassegrainian feed is  similar i n  design t o  that of an 

o p t i c a l  telescope. Signals  Collected i n  the main d i s h  bounce 

up and h i t  a sub re f l ec to r  mounted on a truss-type support ex- 

tending outward from the center  of the  dish.  

-more - 
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The subreflector focuses the signal into the feed horn 

in the Cassegrainian cone where a MASER amplifies the signal 

before it I s  contaminated by electronic noise from the rest of 

the receiver system. 

Because heat -- even the temperature of the amplifier of 
the input signal -- is a major source of noise in any radio 
receiver, the MASER is immersed in liquid helium to hold its 

temperature down to minus 452 degrees Fahrenheit. 

In its application to D S N  antennas, the MASER accomplishes 

maximum amplication of the signal transmitted from the space- 

craft while at the same time generating an absolute minimum 

of the background noise common in other amplifying systems. 

A basic element of the MASER is a synthetic ruby crystal 

whose electrons can be excited by electromagnetic energy to 

higher energy levels, The ruby can then be made to release 

this energy at the frequency of the triggering signal. 

The ruby, in a helium bath, is built into a resonant 

cavity in the MASER device and an oscillator, called the pump, 

feeds electromagnetic energy into the cavity at a frequency 

higher than the frequency to be amplified. 

stored in the atomic structure of the ruby. 

This energy is 

-more- 



The cav i ty  \ is  tuned t o  the  frequency of the incoming 

spacecraf t  s i g n a l  that t r i g g e r s  the  e lec t rons  s tored  i n  the 

ruby t o  drop from t h e i r  high energy l e v e l  t o  t h e  lower l e v e l  

of the received s igna l .  

energy a t  the frequency of t h e  t r i gge r ing  signal. 

leased energy therefore  amplif ies  the incoming signal. 

To do t h i s  they lo se  (or  radiate) 

T h i s  re- 

A deep space s i g n a l  i s  usua l ly  MASER-amplified about 

40,000 times, af ter  which it i s  f e d  i n t o  the  rece iver  where 

it is  f u r t h e r  amplified. 

The S-band rece iver  uses  four  separa te  channels: two 

reference channels ( c a l l e d  sum channels) f o r  Doppler informa- 

t ion ,  spacecraf t  telemetry and TV s igna ls ,  and two channels 

carrying angle t racking data f o r  automatic antenna point ing.  

Data i n  each of the  sum channels i s  separated from the c a r r i e r  

s i g n a l  and t ransmit ted t o  the SFOF where large s c a l e  computers 

t r a n s l a t e  the data i n t o  " E n g l i s h "  f o r  use  by the engineers and 

s c i e n t i s t s  responsible f o r  t he  mission. 

tenna posi t ion,  Doppler frequency, rarige measurements, and 

time a re  a l s o  t ransmit ted t o  the SFOF for use i n  spacecraf t  

f l i g h t  p a t h  determination, ca l cu la t ion  of i n - f l i g h t  maneuver, 

and command decisions.  

Tracking data of an- 

=more- 
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GOLBTONE HISTORY AND BACKGROUND 

The Goldstone Space Communications S t a t i o n  i s  the primary 

s t a t i o n  of the worldwide Deep Space Network (DSN), a space 

t racking  and communications network maintained by the National 

Aeronautics and Space Administration with system management 

and t echn ica l  d i r e c t i o n  provided by the Jet Propulsion Labora- 

t o r y  of the Cal i fornia  I n s t i t u t e  of Technology. 

The  DSN i s  t h e  NASA f a c i l i t y  f o r  t racking and two-way 

communications w i t h  unmanned vehicles  i n  deep space, as d i s -  

t inguished from other  NASA networks such as the  S c i e n t i f i c  

Satel l i te  Network, which t r a c k s  ear th-orb i t ing  s c i e n t i f i c ,  

meteorological and communications satellites, and the  Manned 

Space P l ight  Network which t racks  the manned spacecraf t  of 

t he  Gemini and Apollo programs. 

Other DSN s t a t i o n s  are located a t  Johannesburg, South 

Africa;  Woomera and Canberra, A u s t r a l i a ;  and Madrid, Spain. 

Support f a c i l i t i e s  include a monitoring s t a t i o n  a t  Cape 

Kennedy. 

JPL operates  the U.S. s t a t ions .  Overseas s t a t i o n s  a r e  

staffed and operated by goverrment agencies of t h e i r  respec- 

t i v e  count r ies  under agreement w i t h  the  U.S. and with assis- 

tance of U.S. personnel. 

-more- 
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Goldstone w a s  t h e  first Deep Space f a c i l i t y  constructed 

a f t e r  the  establishment of NASA i n  1958, and s leeping bags and 

snake b i t e  k i t s  were standard equipment among the  JPL engineers 

who moved i n t o  the Mojave Desert some 50 miles north of Barstow 

t o  begin  the job. 

The locat ion,  l i k e  that  of a l l  o ther  DSll statio(-is, was 

se lec ted  because it was remote from e l ec t ron ic  dis tarbance of 

r ad io  and t e l e v i s i o n  transmission, and because i t s  bowl-shaped 

t e r r a i n  a f fords  f u r t h e r  sh ie ld ing  from in te r fe rence .  Remote- 

ness from encroachment by environmental noise i s  a f a c t o r  i n  

s t a t i o n  longevity.  

Today, through NASA leas ing  arrangement with the  U.S. 

Army, the Goldstone complex occupies 72 square m i l e s  of land 

belonging t o  the Fort  Irw3-n m i l i t a r y  reservat ion.  Tne DSN 

s t a t i o n  includes four  separate f a c i l i t i e s  -- Pioneer, Echo, 

Venus, and Mars. Each f a c i l i t y  has i t s  own antenna and track- 

ing  system, the new f a c i l i t y  being the  largest  i n  t h e  DSN. 

Pioneer, t h e  orif;fnal Goldstone s t a t i o n ,  went i n t o  con- 

s t ruc t ion  i n  the  spIaing of' lC)5s, 1,:hen J P L  s t i l l  was under con- 

t r a c t  t o  t h e  Army Ordnaricc Corps. The sta?;ion was ready i n  

time t h e  t r a c k  the Pioneer 111 spacec ra f t  launched Deccmber 6, 

1958. 
and Goldstone passed t o  J u r i s d i c t i o n  of the newly created NASA. 

J u s t  a few days bero1.e -- on December 3, 1958 -- JPL 
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Goldstone has s ince  contr ibuted t o  such notable  U.S. 

deep space achievements as Pioneer IV, t h e  first U.S. probe 

t o  reach Earth-escape veloci ty ,  and the first t o  be t racked 

successfu l ly  beyond the Moon; Pioneer V, &ich was t racked 

more than th ree  mi l l ion  m i l e s  out; and Project  Echo, t he  first 

experiment with passive communications s a t e l l i t e s .  

Goldstone radioed commands t o  Mariner 11, the  1962 Venus 

mission which es tab l i shed  a nlmber of h i s t o r i c  milestones i n  

space f l i g h t :  the first successful  mid-course maneuver di-  

rec ted  from Earth; the first successful  instrument scan of 

another  p lane t ;  and the first successful  data transinission a t  

a d is tance  of more than 54 mi l l ion  miles.  

It was a t  Goldstone that the TV signals were received and - 
recorded from the Ranger V I 1  mission which gave the  world i ts  

first close-up photographic look a t  the  lunar  surface.  A simi- 

lar f e a t  was performed again i n  1965 when Mariner I V ,  a f t e r  a 

seven months journey, radioed back the  first p i c tu re s  of the 

sur face  of Mars. 

Goldstone i s  a se l f - su f f i c i en t  s t a t ion .  It has i t s  o m  

roads, i t s  o m  power and telephone system, and does i t s  own 

maintenance and repa i rs .  A good highway from Barstow provides 

ready access  t o  the  s t a t i o n  complex. Nearby Goldstone Dry 

Lake, from which the s t a t i o n  takes i t s  narne, is  used as an 

airstrip for light a i r c r a f t  that  provide da i ly  s h u t t l e  se r -  

v i c e  t o  Burbank. 
-more- 
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Goldstone's permanent buildings are of concrete block 

construction and air conditioned against the desert climate. 

These include personnel facilities, offices, laboratories and 

operations control rooms. 

As the DSN's primary station, Goldstone functions as the 

research and development center to extend the communications 

range and data acquisition capability of the entire network. 

It is the proving ground for advances in DSN techniques, and 

prototypes of all new equipment are tested here before they 

are approved for installation overseas. 

Goldstone's Venus facility, f o r  example, is now operating 

an experimental transmitter at 100,000 watts. 

facilities operate transmitters at 10,000 watts. 

power proves feasible it'may be extended to all other stations 

in the network. 

All other DSN 

If the higher 

The goal of the Deep Space Network is to standardize major 

equipment to assure uniform high performance, reduce the cost 

of spares, and establish standards of training, maintenance, 

checkout, and countdown procedures. 

Prior to shipment overseas, equipment is field-tested at 

Goldstone. 

trouble shooters for the DSN. 

Goldstone personnel also serve as consultants and 
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